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Abstract of JP20001 32984 

PROBLEM TO BE SOLVED: To provide a nonvolatile 
semiconductor memory cell which can surely avoid problems 
such as deterioration of a disturb characteristic at the time of 
writing data or the like even when a memory element is 
increasingly micro miniaturized. 
SOLUTION: In a NAND type nonvolatile semiconductor 
memory cell of a form boosting a potential of a channel 
formation area of a write inhibit memory element according to 
a self boost system, a booster electrode system or a CBC 
system, a bias-impressing means is further provided for 
impressing a bias to a base or source line when data stored 
in the memory element is read out. A density of impurities in 
the channel formation area is set to be 1* 1017 cm-3 or 
smaller in the case of the self boost system, 2* 1017 cm-3 or 
smaller in the case of the booster electrode system, and 1 * 
1018 cm-3 or smaller in the case of the CBC system. 
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i i] (4) mm&Wz v -x/ f w y 

*\ «ol BH«tt$*ifc.x*y • *hyy?\ 
(a) ■ x mi y^o— sg^** y*-f-co— -H<n 

( - ) * * y • x h y yrwmnx * 'J H^-^co 
V-*/KWylI«lC. SS2<?Mi«?b5>'^^«r^ 

^t'JI^f-^IJMCIL, «7-F«M»li| 

ysH^-Mtetfi/cftSi 
#E-r s^»«tt¥**^ * y w*-)t. 

f-^^i£ffl$^M«IS{i 1 x i 0"cm- 3 HT 
^ * 'J fclBtt Sfifcr- * *K»aJtRCS*XJ4 

y-fe/u. 

C»*JS2 3 (>f ) astWaE»«*itfcy-x/HU-f y 
(n) ^WlWataNJlSjifclMRo^-FH. 

(a) ^t'j • xh'j^-s^^ y^o-^r<7) 

( - ) ^ ^ y • x h y y mmtsv)* ^ y m^<n-'-fi<r> 
LT«^$^y-x|g, 

C\) • xhyy^Sr^-t^^^ysl^oM 
1"i«IBIieiBHJbfc»iSS#ifer-^^--«a, Mtf 
( 1- ) f-x^-Wzf-x bW&^$mtht:thff) 



y-x v%wmmk<vimiiiSi w-xv-xmzrr 

b 1 7-m&ftlX®Wt%tit:®<7)X*V ■ xh V>? 

t-* &»*^jhs hfciix * y arctsv > 
\<zm^*i-^*)wmmki%mh^n?i / &. i m&x 

X'hK). 

« t T V ^ 4 i i: fc -f * fStt^fM * 
y-b/K 

[MS* 3 ] M ) i*CM?M;y-x/Fk^ y 

^ «as. EMg^ix^^y -xhyy^ 
(a) y • x h y y^'co-so^^y^co-^o 

(-) «y ■ xpy yycomacox^vm^co- -tw 
v-x/visjymmz. m2<r>m${v?yi;x9Zft 
ixmm^titzv-xm. 

(^) • xhUy^flftS-ffi^tyaH^M 

lo, ^q&y ■ xhvyfmfct&i^c?)* 
vmw-uw-x/vvA ym&z\mwzm 
mm, zmt, 

^^vm^coT-^mr^Mzmi. v- vwmm 

fficmmizXiOV-mizy'ufyAn&ZfPtoL. r 

stiTtffio^t y ■ xhy y^ttjtt*^* yan^o 

SSjtSnfc^^ySR^fctsv^T. ^=5r<tt>> ©J8J« 
^^y-fe;PT**>oT. 

f-+*;p»««»?yr«ftilK{4 1 x 1 0 18 c m- W 

T-*>y, 
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y-tr;k 

Zixtz h y^/mmm. h > *M&ULk&B&Z titz 

tz^mm^&h z t mwtt-t&w&m 1 rmmim 
3 <r>\ *-rtdj> i mztffico^w%&*mfa* fj*^. 

mzm&ztitimm. mmmwzmt>nt: 
swttUM^ttiH&i^jfi* z t z¥m t + &mm 1 
nmmm 3 wrta? i JHtcie»^»fitt¥iMM 
*y-t/k 

[11**8] (-M 2£*fc»tf3*ufcV-*/FW>' 

(o) ^Mftwatcsfustutaaswy-Hii. 

(a) ^y • xbyy^co— Jg^^y*-?^— *w 

( - ) > * u • x h y y ?<Mmtn* * y 

KHMilDQft. £JW8U 

f-+*;WgJ«ffl«^«ift««« 1 x 1 0 17 cm" 3 iyT 
J-StfiSx.TV^W^tt^^ty-bMcfcttST 

s totted ^ y • x h y * * y 

m±z titzm.* * y *f wc , *i«or < 1 1 , mm 



a*. ml ttflsassftfc** y • x h y 
(a) >*y • xt*y y^<o-«^^ey*^o-^<o 

( ^ ) * * y • x v y vy<Mmt?>x * y at? o-^ro 

ixmmwzv-xm. 

•twin. 

Cv) y • x h y y^Srffl^-ts^t y 
f-v *;i^««««VPItfljiME{i 2 x l o 1 7 c m- 

T"$>y. 

* * y «? tiEtts t- ^ *a *aj-tiK tsftxti 

**y*?^T-?*3&#fc:RU ^-Ktsawwiu 

•y-x bmmmnm&crimmzi; f-wBtzf 
-xbmw.*WML, T-^^s^atf^^^^eySi 1 

izisv&xvj m=?wr- 9<nm%^^ f&stt h # 

r- 9 <r>m% &*im±ztit:m* =e y c*h * 

T, ^=5r<kfc, *iJ»^ffi t ZffimmU b . 

-x9-mmb v-x/yva >m®m®bc7)®M&£ 
x^vm^frhcDT-fWifi-iiiUzfeix. turx® 
ibm®bi-&T-»ffl£ i m#x : ev*MztiV&T 
imCRl 0 ] (>f ) »McjfW3*ifcy-.x/FW 
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(n) 4HW««ffit:«RS*ifc»l!t<?Dr7-H*. 

(^) >*y • *hyy^£iijfct4*.x ; ey**<oiw 

zmzmix v > h **w8tt¥s*M * y -fe/wcatt 1. f 
fcfls^t y • ^ h >j yriztiVhx* um^cof- 

-Xty*^*»fe^-^tt»iBtt:|RLT. >MTXft 

« 1 0 <7)V ^-fiirt* 1 JBKEK^Hatt^NMM * 'J * 
fS&ixtem 1 «KflJt, II 1 ttttflgU:fc$jft3*ifcfl 
1 oawwi* 1 ECEIfcoTOSH^HWM* 'J 



%m 1 0 <n v ^-fh.** 1 ^KEH^^iistt* * y 

•t/KctJ ft hnr-9M% &*w»m 

imam 4 ] m?t#«siH±. i-v*iWfSLm&±.izB 

8^Mlt*iH 1 0 wfitfr 1 SteE»^lBSt!m» 
[000 1] 

[0002] 

m*<r>t$Wj] EEPROMf:LTJai4>ivCV*.MFJWfc 

y-fe/K^-ac. iWHtflas^nBsfirNAN 
Dxh y > ^a^»^tt^ft^< =e y -fe/K ot. na 
NDxhyyTm^y-fe/i'fcDf.iO #jftiWi 
S:*ti»ts!*<?)N a n dx h y y t y -fe/i^sw 

W4H»KiiIHtH2K*L, Hfi@B8£03fcTcr. 
NANDXhyy^M^^y-b/Hrlf^-tl)^*';^ 

ffltti 3at^f-v*/wgj8»wi 2, ^-^^ivm^mm 
15(7 D-r y^y- h h 1 1 

1 1 6 LT»«SnfcWflWK 17 u-;i/ 
TV>4. -?"LT, NANDXhyy^S^ty-b^tCfc 

uT(i, ^*y*^-^r<oy-x/H^^y®^i 3 

Sr. BitS^t 'Jf f<0ffi^V-VK W Xl« 
1 3k*tftS-*iittcJ:oT, «IScOX^ y*?# 
it5i]«^$<iTv^. jisj, ^<ojt*y*^*«i<oj:d 
fc:ffiWie«sitTu*}ejBi*^t y ■ y y^tn? 
js. ^*y • xi-yy/o-^^^y^Mo 

LtffiKSiiTtJ 1 ). ^^y • xb'jy/c7)fli!S<7)^^ 
yS^M 7 (S, ^2coS^h5y>-'X^SSG$:^L-C 

t: . Sifco n A n d x )•> y y * y •fe;p*^i]*ifti{c 
3y^m»*a«t^L, #5&##i iAiins->x/^ 

^ U . - 2 0 (il^lfeSl ^ iirf . 

[0003] ti&lWNANDXhVyrmX^V-tMZ 

mt**vm : ?<\coT-9mz&fr®tt<D®m. a 

[0 0 04] NANDXh'jy/l^tytM:fc^ 
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X. f-nt. t*>yh«BLfr6SfcKiiJfcffififc:{iE 
■t6.X*y*FM 7 *»4>J«fc*§a**i6. t-?#£ 

fltt.tfttlOJiO'M fcffllllrt-*. t'-yhlSBL 
fc. Witf Otf^h££pjirtl>. 

^y*iV)y-x/KW>-Si®i 3^i:$Kj*£it.?>. 
*l-c. sir** usimcjsv^Ttt, mwm&i 7 com 

7 7*77 — • /^h'A-fA (Fowler-Nordheim) • 
h <fc ot. f-v */WBfifcfH8 1 2 f> 

y*^raffl«jEv th *{s*j<os*^iE*[6]tv7 h 

1 2 1 «HfcJi*# &m&l£* s £€"f . */P 

2*»*>»anBffii s^a^axii^t* 

1 (dESWic^t. 

[00051 7- K*glifl!!?)N AND* h 'J y-ZW** 

MOTS 1 7 fc»«3*ifc'7- K«K««$*ifct1l<0N 
ANDXb yy^M^^y-fe^fflBSc-ri.^^y ■ 

3 =Sr**yffH^ fficOS^^E y#Fi:«f.iO 

&h.*. ^sfiiios^ty^tf-^^tf^aA 

w^y • ^h'Jy^tCjjaiSiiTV^t-jr bttBLt 

7 k *7m&sffl« 1 2 1 vmm** 

[0006]t*7 h&B Lfc4»BWffiV.*8fllir$-&t£ 
*c7)^Hfcv^t(i, #h*7 M&BL&fcl&tt&tU -b 

. 7 MMMISIfft (0*W HJ:r>Tb*-y MIBLCW 



tt¥*»M * y -b/i^)iiBMMvfl:tBi*i t awca 
1. 

1 0 0 0 7 1 z<dx 0 MMtmvetuxMffltk. 1 

X, NANDXHJy^S^ y-kMC&Wt. MOT 
SI 7tj?*«ffil 5 fttttt&l 
5 1 f-r ^/UftttRtt 1 2 fc . 7- 

KttfcMD3*ifc*ti r .fc: J: oTffio;** y • x h y 
*c*j»t * ffi^SiR^ t y + ^-/i^A^tt i 2 * 

mt&ztkkix. «w«wwtu«Tfc*jv»"c, 

l 7 1 ^ ^A^MMW l 2 fc oiatc{i^# & 
[0008] StR^< * 'J*^*>f-*# 

xmwmnmi&tmoxfrhb-th. 

pass (^i0*VPh) SfflSirtS. 

- hmmzMWMB. v cc S-EPJd L . SI 2 OStK h 7 V : J 

V pr 08ra « f-v */WE«c*«*> 

mfiftwraomfin (^2 0-toi'h) ^--v^ 
t — ^ bmw.* ^& y *^ in. . ^stR 

BMHifEtt i^?)fl*> /5,SKt-tf-f . S*)f- ^ t&m 

w^jm^zumixz. 
[0009] — ffico^ * y ■ x h y y/tfeftsfi 

*y ■ x b y v^tcfettifaoasix t y 

t y 3B=p ( ffeco^t y • x h y y^ttJttsflHw^ss? 

O^t'J ■ Xhyy^gM^ilJtfv h^BL(CV cc 
V cc SrEdjD L . m 2 comiR h7>yX?SS G^y- 
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* y • x v y y ^os-.* * y s^ft*/«w 

[ooio] ffcco** y • x h y >7£.imh% r x*. y 
SHW**/i^j£»««^fflv eh {i, otco^ ( i ) 

•eSH-ii: **T'#!>. ( 1 ) <0£i23l3JHti, ffi 

y • x h y y^tfcftaffiwas?^^ y 

V.»-V.i,.,+Cri (V e . 

+ C Ti (VprtiriD — 

[00 1 2] 

1*1 J v chini : t'-y vm&it\,x**»x=&>i-t 

V th :^*U*W)«fBBI 

Cr, : (N-l) X ( C ins /C totaI ) 

C r 2 : C ins / C total 

Cr 3 : (N-l ) X (C boost /C total ) 

Cr, : (N- 1 ) X (C cond /C total ) 

C ins : l-5CO^^y^tOSftT*$>0, [c insul - 



^•tun/ ( Ci nsu i + C t un ) ] 



C t „„H#» 



Ccond :t«frfiCBC^fc:*J»t*IWlt#JIW 

Ctotai = ■ /-XhKtfc^tll NXC ins 

+ C ch ; r-^^-«S**t*JV^Ttt. NXC in5 + 
C ch + NXC b00Sl ; CBC^CfcWHi, NXC ins 
+ C cn + NxC cond 

C cn : loWty • XMJy^fflt-f SNfflO 

[ 0 0 1 3 ] Hr^7 • 7"-X h^O-at'J) 

fWJS:. "A Novel Booster Plate Technology in 
High Density NAND Flash Memories for Voltage Scali 
ng-Down and Zero Program Disturbance", J.D. Choi.e 
t al., 1996 Symposium on VLSI Technology Digest of 
Technical Papers. PP 238-239 £#HLt\ WT» IB 

mt*. 

[0014] zntttzWflZlvfcX*: 'J • X h- y V? 



( l ) <0*iflS2JaU:, ffi^t y • x h y y^tcfcft 

tm2 . afctt, ^ ( i ) at^aa-f 
aiB^ojsui* , err*)* 1 t^-r. 

[00 11] 
[»13 

..-v,.-v elm ) 

V, h -V ekl .i) (1) 

fc felt !> * * y U . #WMHRt»jfi$ itfc V -x 

muz* hy*/nft»Ks »iWffs igimk nmi 
[ooi 53 -eut. s^*y^^T-^*#ji 

/D^7At{iV tr0! „, ( 1 2#!lb) ZtmthZ. 

( i 2*^m fc-t*. tmRt^vn^HMm 
mmui. 7-h"»A,7n^7JMitifiv pass (M 
t(fv cc ^h) zeumti. ant. y-x^-mffi 
t^h?{4v b001l ( i 2#>i>h) zmu-fh. & 
tz. to, i<o>ty •^hyy^casRS*Lfct-/h 

18 B L (cttWitf 0 hSrEpjdL. ^1 <03IR Vy> 

ti. 7*n^5-Mnav pr „ t ..tc*4«iai«tt^«ttt 

f-+*;WBjR!H«<o<ffl4:<oia<oiitil& 2*:/P 

[00163 t^t'j • x h y y^Kfcwsflfe 
progt a . ( 1 2*/n-) *>'epjD$n, ffico^^y • Xh 
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booat ( 1 2tf^H #EPJl!3*l*. Z<?Mm*±V ■ 
X V V yflzmmZtltit'-v M*B LK V ca SrEpflnU 

1 *3»Rh 5^ ifX9 D S Gtfjy- h«fiStV cc £Ep 
»0U JB2<oaRh5>'^^SSG<oy-h«ffit:tt 
OJtOPr-fcGttirt*. -liiCfcoT, ro/^A^ffiv 
P r o , t . . C * 4 iMWSflitffi fc *;WB«iHttO« 
ffi<V ee -V th T*0, V tn li»ltf>aHRr-5>'S' 
X^DSG<0B«1I£ETft6) fc<3ia<0«fiHg»fc*-3 

»«I*W»8>K*'h(c|MES*i*. LT\ 

*, HffRll*fc:. »l<oaiiRh?V:^*DSGtt#* 

iBKffi fc =5: *) . f-r */U#jR««fc>«2 < tt 8 jJOU* ) 

[0017] ±5ic7)3tffitM*$fL^^ ^ y • X r- y >• 

oTWSfSfca^lWIfcfi 1 } 4<0T\ t**J: 

0*>fiv^n^5A«fl[V proira . ( 1 2#iUh) *m 

^Tt, y fc**«rflBfc* 
4. 

[0018] aso** 'j-xh'j yftz&vi&x t y 

3l^^+*/W»JS««0«{iV ch ,i, UTcO* (2) 
6. ft. * ( 2 ) 0*iBSS3JHkL ft 
ct)^<^ y • x h y v^fctsJtSffitfMfflK** 'JSmcS 

m^yas^cfcw-s. n»iBSi:icmtSj:o« 

( 2 ) 0)521314 Ett, ffi*)* * 'J -Xh'J yfnmn 

* 'jm^zam, f-x^-w&t v-x/ f n 

mt. HWis ^ ( 2 ) tf*a*2J«i. flS<0**y • 

xh'j ^£g(t*fBo#a&<% y f-v 

t^<f-+*;WBiR««o*JE? E r^. fiascos 
-x^-WEfir*coWiIiIttS:BI2 3 fcijr*-. 

[00 19] 

[$2] 

V, l =V clI1I +Cr 1 (V„. 1> -V lh -V ehl .i) 

+ Cr, (V,r..r > o-V,i-V ekl .l) 

+ Cr, (Vt^.t-Vu) (2) 

[ 0 0 2 0 ] JEt, Ja*«iailltlBW-6fc«)^Sfc 
IT , ION A N D X h 'J y ^"S^< ^ !> Hr;KCiH . 



ft, ao. ^ y • x h y >7*mm-h 1 t y 
&iix^ffljtsr : fr-r4^ ; &y • xhy>-7>\ 

"A novel ChannelBoost Capacitance (CBC) Cell 
TEchnology with Low Program Disturbance Suitable f 
or FAst Programming 4Gbit NAND Flash Memories", S. 
SAto, et al.,1998 Symposium pn VLSI TEchnology Di 
gest of Technical Papers, pp. 108-109 frhteftSVh 

2>. ■ xhVyfiz&^xte. t^vm^ 

<7)T-?mz&Mz®i, v-vumfflmmzXixy 

-miZTn7y&mti.V rt0SIIill ZQmt?h. 

x. T-fzmz&tsKzx^vmTty-vm-fti 
xm&tuzmnx^v -xy-v yfizm&mcomw. 
**y*?^T-*<^&s***t.iM-**£. f- 
?<r)mik&timk%ixkm<mw.wm^zi5^ 

T. &%<kl>. 7a7y£.m®.V tt<)gxa ,{z$>mW 

m^zm^^^msmmmE-th. z\<r> 

zkizx^x, f&LomiR* ^ y m^za^x , vmw& 
k *>immmk<?)mzii±%%m®.m i £.-$i'. 
mtofflRMtvmTiziiT-ftfmz&tti*^. 

[002 1 ] IW^U • X hV VMzaVfhUr*^} 

xik-rzkWX'Zh. it o > cr>&mm3mi. m 
nx* y • x h y y^ttjJtifliwoaH?^ * u*?(cas 

mm^vm^zmfh. m®m&kwmm®k<7>® 

&£lzm^<1-^*>UBfcm®cr)WEZ*t, s 

( 3 ) o*2f52ii{i. jEwwt'j • x h y ynztm 

ffMffli«<7)#E^^. Etc, * ( 3 ) «*ffl*4JH 

[0022] 
[3S33 

V,»=V« 11 . 1 + Cr 1 (V,,.,.-V ll -V ehl . I ) 
+ C r, (V„..,. B -V,,-V, kl .,) 
+Cr, (V,.,.-V,»-V e »,. 1 ) (3) 

[0023] 

imwrnmizok-thmm] xtvmwtmfite 
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x;i/) iBkof-v*n^ar4«ftc ch <oeA»*s<4*. ft 

■>T.*{1).*(2).«{3) fciiftSfiH&C r 
1, Cr 2 , Crj, Cr 4 <0«I#*3 ftCO* 

*y ■ xvvynzmh&XVim-ert'vfrVBfo 

]£f5^ y-X * - WE^* 4 Uli C B C ttlZ <to*C 
fflWiHiRy * >J */WftS««<Z>ttffi V c h 

«ttv ch #+#fc:{i±#-ii~f (Witf, 7*>Mc3t-£ 
•f ) , ffecOjyiRy^yf^fciHvC, fflmffiOVtifc 
^-■r *;W»*fB«««ffi v e h <^feWc* < * 9 , r - * 

a*£t*. sp*>, ft<omx*y*ft:*«-ST4X* 

[0 0 24] (if-jt, #fffil!<OBWtt» ^*U«?oa 

&Tm%&*mft* : zv-tMzm&T-f9z&?t- • 
tt*as uw«*ffi*«ft-r * i t . 

[0025] 

#><n*Wmm 1 <0Jfl^:«*TO»tt¥3MM* 'J -fe 
^T'*> o . U ) aaMcEjaafifcy-x/ F m yfB 

it. mm. mmmztit:* * y • x mj yy, < o > 

4HW»«ffitasR5iifcfflS»7-K«. y*y 
• xb yyyo-jg<oy* y*f<o— twy-VHP 

*?*>--#<oy-x/>*My«Wfc, Si52cDjMtRh5 
yyx**rtLT««§*ifcy-xML Mtffc, (*> 
7- K*Kro^9A«fflSfflJnt4fe^r7- FtKM 

U 7-F«W»lilB<0fHBfc:J:'3'7-H*trn^5 
AHfiMnU T-*£»S&tf^&y*y*pJ:7 
- FK£tf Ut««S*ufcfl&<oy t 'J • X h »J yytfc 

Jt4>*y*F^^T-^o»*a*SrStib-r**&. 

r-^cOtf^ii^^Sljh^ii/il^^yS^cfc^T. 

/ut*ot. ^ *mffi%®<vT-tmmmi. 1 x 1 
o" c m- we* o . y * ysmriEttsfifc?-* 



*a*as-fiKt:s*x{iy-x«fc:y>M Txzmu-ti 
titxwu rxmnfrmmzmtx^&z. t mmt 

[0026] ±IB<0B«*aBR^-6fcJ6<?)*5MHW^2 

oiBttciR & wifflttmifcx t y -fe/wi , y-x y - 

mfc£ W»&tt¥@tty * y -b^Tft 0 , ( A ) £ 
fM3BA3 itfc y-X/FH y pS®&Vf- * */WE8S 

ixfc^^u • x h y yy, ( d ) mm%mzwfc%ti 
tzffltonv- m. (^) y* y - x h y yyco-sco 
^)% : f<r>--n<r)V-x/YV^ywm,z, %\<m 

iRhy>i;x?zitix®mztitzt'>ym. <-)y 
* y • x h y yyoffisgoy t y s^-^r^y-x/ 

Sftfcy-x«. <*) v-mtmeco«{a^Enso-f 
itcMv- itwiiiK. (^) y • x h y >y 
* * y *^ m^sasp&t^y 

y-x h«ffl*Eijjirt4fcft^y-x hm{2Epjp#s, 

H«lM»lll«K0f3ftfc J: 0 7- H«tBfJg<0«ffl*BJftl 

ao. y-x h m&m\&&<7)®mz xny-x? 
-mffity-xmffltfflsau, ■7*-^4 , »satr^* 
^^y^fcy-Hti^^LT^^ixfcflii^^y • 
x f y yy^fctts^ y^A.of-^^s^ii^J- 

£\ y-x^-msty-x/Ku-f 

fflmmi 2 x 1 0 1 7 c m- 3 OTT'*) 0 , ^ * U *FC 
EttSiut-f-i'tKAaj-rtlfcWfOUiV-xJlicy^ 

a Txztptot&tmbw rxma^-mmzffitx 

[0027] JJK<OBW£3!i£-r*fcfcO*B^>iS3 
WHMRCffi 6^»»tt*W«c^ t y tW, C B C *S 

^Rwm^*^ * y -t^TA o s < 4 ) sttw&fc 

y • x h y yy . < a > zMmmmizmm tvbmm 
7— KiRs (/n) y^y • xhy yy^-soy^y* 
i^-^o V-x/YVA yffimz . l costs? F 5 y 

^x*fcrtLT«a$*ifct*-y ha. (-) y^y ■ ^ 

h y yrwmnx * vmTn-Ucoy-x/ fua y 



i(9) 000-1 32984 ( P 2 0 0 0 - 1 3JL8 



thw-Ymmwm. m/iz. cm y • xhy 
x/yva ymmizmmztitzmwa , £ jmi l . y t 
tzmn** y • x hj ynzm-r&x* om^^f- 

i x i o ' « c m- 3 WFX'b o , y * y tcieii§ ftfc 

jp-ri. tzwu rxm^m^zmtx ^zztz 

[0028] ±feoge<j£iij£-r6 fctbco^mm 1 

m&z- ■ m& tmmmit. ( a ) mm&zti 
/ty-x/nw ymmj/^^im^m.^ i-** 

a^fjg&y^ySIW t«JtoM'J • 

.xi- (j yy\ ( a ) &mwmmiztmztifzm$«?> r 7- 
FiS. (a) y*y •xhyy/«-^^'jff<o 

y^ffe^y * y ^o-*oy-x/ f w yffl* 

(C. !S2^iMtRF7yy*X;?£:fl-bTtg^$it*:y-X 
I< Ml:, (*) V-mizyafyAmGLZQim 

itzubw-mmmm. zmt. +**M»im. 
ww&Mtmt . 1 x 1 0 1 7 c m- 3 c m - 3 &rx 

tiOUiy-XitSUcA-r Tx*mwt&tz)h<7vU rxep 
Jo^gllrMfciixTv^, -fe/wy • y-xF^o^lf 

wwat-fcot, xtvm^^T-fm&Mz 
ru y-mftmmswimizx oy-Fisttcroy 

v- mz-ftixtsmztit:®?)**: y • x f y y^t 

*Jtt * ^ * y X=?*J)?-fi0M1tQ& m±? I « 
T-^OS^ji^SihSiutl^ty^ctSV^ 



ttv-xKfcy<-f rx & mwt z t zmwit t& . 

[0029] J3B<OIW£^*Sfctttf>*»!li*)J|S2 

. a»aj UMff#&fct. ( 4 ) sfttuassfi 
fc y -x/ f u •< yffim.tfT'v *yWKft««, 

a^tg&y^yasw as. iwwaiis*ifc^ty • 

xh'J yy\ ( o ) #ffliWWfc«tt§ftfc»»0'7- 

Ht». (^) **y • xFyy^co-soy^yjsi^ 
y y<rtm?>* * y y-x/ f w 

IS, (*) 7-H*KBf«<?5«fflt9iairf««:«><07- 

Hiasowmss, (m y • x h y yy^mh^ 
«!nwi!wi. m^anB&t/y-x/Hix'f 

-Iffi. Mt/£» ( h ) y-x^-miitcy-x Mfi 
&Mirrs^coy-xb«fiEpsn#a, ^ft«L, f- 

■V *}lW&m®CO^mm&lt 2 xi0"c m-3JJlTT- 
flsXtty-xiSK^NM rxS-Epjut Z>tdt><r»U txep 

y «fv)f-?f§ a*fcRU v- F^jffliisi^ 

f^BKiO^-KafcBri&^tiSaUDL. ao, y- 

x h^fiEpin^g^tt^ccj: yy-^-mfii^y-x h 

«fiSr6PSDL. r-^Sr»#32 ! 0^^^ ; ey»^i:y- 

msr^urssttSiifeffi^t y ■ xv y y?t,zm 

-vmt v-x/yva yfflm®tmm.m&izm'3 
y-^iCAM TxzepM-f&zt zmnbtz. 

[0030] ±iB<0BW*31(S^-4fc»O*«W)SS3 

• ft*;!} ( ) muzmzti 
tz y-x/ k w ymmxf^ *iv&®m&. * 

x h y y^', ( o ) #»J««fffc:««snfc1«fttf37- 
h«. (a ) ■ x h y vyey-ma**. 
--Hw-x/YV^ywmz. miffmtRbyy'Jx 
?Z'ftLX®WiZtvrztvm. (~)X*V-XbV 
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y/oKS^t vm^n-imv-x/visj ymm 

h 'J >y*mf&t& 1 -?<0^ * 'J*^-*cO V-X/ 
KW-f >«Wfc:»«$fifcWWi, £JM§U 
^(jStffl«0?FI$fe«Jg(±, 1 x 1 c m -ajaTJaTC 
£> 0 . 'J WEttSfufcf-* frKAib-tKicX 
ftXlZV-xmz/U TXZmsthfrtbW^ TXtfl 

tifrmjzizffii m. cb c^w^»^tt^* 

;><*y*;Wcfctt&T-:?*S<&* ■ K*ajUPJ«Wi6 

F8IMa«Sfc J: 7- H«C7n^5A«fl^ffl|D 
L. r-*£»3&tr^**y**i:T7-Ktt*rtL 

*>WMS6fc*^* */HfMff«£*£E u * * y 
[003 1] *3%B3^2^)««(C^I»^»%e i l i ^ft 

y -^hyy^flcfcti^LTfiraiasR^LT^ 

7-X9-Wm± . 7n ••/ ? ttfc»lft$-£ $ i t #i? £ 

iw 7-x9-w&z7-xhm&*mtthtz#><ri 

<, iiai, *7-mmwmx'iwixi>£\.\ v- 
y-xbm&ut. m-x'b-oxhmKix^xiiX 
[0032] ttwm3nim£m7m8&m* 
y-b^ttjJt s T-^»S3i» • »*aj 



[0033] *ft!M>*mfM i &m* 3 EV H=/k $Xf 

k. w&ttWM*y*;i4cfctt6T-?#s&* 
mt cDffl£mf£ztiKtmmfrt>$.mf$.b -t& z t # 
mt>m. biwiimiMm&vmMtizbtz 

S.-oXBfc?hZktfX'*. Si0 2 . Si0 2 /Si 
N. Si ON. SiOi/S iO^mt^m^thZb 

y'ja yfrkm&t* z t tfx-% h . ^mmmtmmm 

*b<m£.ms.ZtvtzMini*. onok. onk. s 

i0 2 Ji. SiN*. SiON«^s*»fe«S«-SC:t*» 
[0034] WWIid^l^ 

y-b;w s Mt/fc, ^»%tt^35*^ * y -t^icfcit^T 

t&ZttfX'ZZ. BP*>, Mil. MO 

Nosmx : tvm?bi-&zbi) i x'Z&. z<r>*$&, m 
mmmmm-zm i mw.2<rmitm sio z & 
bu SHmtsmmk-tizkipesb. Bui?, m 
wmm o n om^mmh z b vx-z s. 
[0035] mziz. y-fe 

^*)iMffim±.izw&ztitzmm. m 
mbmwMbnmzm&LZtiKmimfr 
k-thzkifix-^h. ip*>. #^^y^Sr. mm. m 

NOSSX*y*^k-ri>^k* { T'#-i.. « 
S i mk-ThZkffX'Zh. IP^. «^ffiSP$rON 

mfrt>ffii&i-&zktfx'%&. 

[0036] hZWiX. WtmWFm&tplNkX*: 

y-t/p. Mi>'t. ^fstt^ft^ty-fe/ncfettsf 

gpsr . *>vm&mm±.izBj&ztitc h>*mm 
is. hy^mimbMfflmmbnmizB&ztitztm 

2:. Mil. ^y^yx^^s> ; ey*^k-ri.c:k*<T' 
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Mt&ZtlzXiXBtfL-tZZttfX'Z , Si0 2 , S 
i 0 2 /S i N, S i ON. Si 0 2 /S i ONf^f>i 

u 3 y^^vuv^^A^feffl^-r s i t # t-# s . mz 

IfilMtt. ONOH. ONI, Si0 2 §L SiNI, 

s i o mwfrbmm- * z t #t-# a . 

[0037] *%WlZi3V&mkb LTli, P SJ¥*f# 
•fe/K9£T ft 1 o<0 p S^x;n^fc^§fLt t ^T t> <k 

^l, w&<r>pW^)vmzmtL<^n?m.*M&** 

fr-£*-fl>;tfyvy :?>-«, 5p«!ft***t4^y^'J 
J: o KiBUti £ t § . 7-x ? 

<n^m mnmmmm (* yiM vwk) , 
tizk « . jiiaietBK£titj£t stmt lt , 

BPSG. PSG, BSG, AsSG, PbSG, Sb 
SG, NSG, SOG. LTO (Low Temperature Oxid 
e, ffi&CVD-S i0 2 ) , HTO (High Temperature 
Oxide, K&CVD-S i 0 2 ) s SiN, Si ON, 

( S i 0 2 §|/S i Nfl/S i 0,W) , ONI ( S i O 
iK/SiNB) ] WS:J:«^. 
[ 0 0 3 8 ] m 1 <7)SliR h 7 > : JX?RVW.20)m{ V 

k, t-x h«{4En»a, am rxEpjD#s«, mo 
[0039]^, imm^wt&mfcwi^. 

£tME(±7 7'77- • /yPFA^f A (Fowler-Nordhei 
m) • YV*)\^mzm^%fihilh. ZZX\ f-f 
mmttkii. »>t U 3??OBM«EESr7"o •/ ? 



«E£ t> 3 1 o«0r5gtf)tt»fcS;*. * Z k ZMMtZ . 
[0040] *»j!fc:*$lrvai, -fe^7 • 7-X 

•v *;WB««WW^fi*Jia<?)±lfi*^$ fiT n 4 . 

T, T-^SSa^^iSfUrffi^^'J -xh-yy 
/tc *3 ft & flilwStR^ t'Jiftfc^TIl »*Xtt V 
-X&tCAM TX & MH*-$\ V -X/ F M >m®X 

®ac ch *f>y-x/KM y^4«*^«S-ti:?,£ t 
tfT# 4. *m%* S(1),S(2).«(3)(: 
4«t4fl»Cri. Cr 2 , Cr 3 . C r 4 Offitf/hS < & 
$r«I0iT'# , fficOX * y • X h 'J >^tCfe(tl>=S- 
X * y V c h * , Witf 7 

* y *^ tea v , *i)^m^^«<a t f- + 

ffl«<0«ffiV eh <0ifo&<^<4"3, T-?%r&mcr> 

r -f k ^itifsmzwuzmm 

xii—mmimit&tmit ^hhtK mmit±t^\<\ 

^ LT , am r XEP JD#S fc «k o T «ttXti y -XIR te 
AM 7*X£Ep;!)irtS. iiiti-sT. ^yf-x/u-sa 

lt t ^ ^ t y iz a i ->t t , > ^y^-xiv-m 
>-7f7Ki^-ri» 0 

[004 1] 

[^coHJficT)^] OT. BIiSt#aiLT. ^hjjcoH 

[0042] ( nj&co^ i ) nmnmrn i a, 

S . HSfecoJg© 1 tefc *t&=R»«tt4M»flE-?« t y Hr/U 
Ji, -fe;P7 • y-x b ^ 'J -t/l/ 

t$> o , * y mTO, #js«sffl^ t y jr^t** 

[0043] HJfi^ffii y • x h y y^ti, « 

«fl»«3ivO>S#. ^^y • xhUy^ail«-f4 
SfrtcffiSI-ipSfx/n l Bt»«Siuty-^/ 
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F W >m® 1 3&tff-**/WBlS«« 1 2 , *\*)V 
»J«««12±tc»JS$jKfc««r*««14. 15, 1 

£>fl§)£$ft-0">S. pS^x;H lBlinl^n l 
Artt*J&S3*U nI<>I/HlAttpIi/'j3yimi 

KStl-Cli*. attWfctt. MMSSl 7fcy-FHi: 
gtMPS0JBl«>NANDXh 
yy^Sb^y-t/Mi, • Xhyy^tfO- 

«<7W * 'J , 3 JlfcSS 1 OiHlR h 5 > v'X 
?DSG, fttf** U • Xh U y/^ig^t'Jti 1 

m 7 casRs 2 h 5 y s s G*^ei 

* y*?M 0 <O-:frc9y-X/KWyffii$l 314, » 

^•LTb*-y bmuzmnztixuh. **y • 
x j- y -^(rtmtn* * y #?m 7 co-uw -x/ h 

WyfflWl3tt» *2*>»iRh5>'5'*.X*SSG*rt 
■fc#jS3ftfct*-y MSBU4, 0^L&i>t'-y hMUHff 

85IHSP0S&J4, t'-y MS*niS(tA>n/;c mos7 y 7 r 
mt-ttinxw v-mmmmm±. m4iz*-tx 

pfc, 7n.y?Th*WXV3-^i:«E388igj&fcCM 

wan) »km6.$titzmafi>®Rk+ta££\\ t 

[00443 $JtO&8 1 vtJi s tmnu. 
f-**;WBjSfR« l 2±tc»j*S#ifc h y*/WSSIR l 

4 , h y *>we«r* 1 4 ±{c»jas*ifc»iinM i 5 , 

ttttV16d>£j&*. H, hv*iWfiWR14ttSiO 
3>V*61llK3iVC&r). tfiK116ttONO|l^ 
[ 0 0 4 5 ] -7- K«MffHII(^tB4 . * 

l on an dx h y y ^m^< t y */uot-?»# a^ 
4. ». 05, 06, 01 1 , 01 2, 01 SfttfHl 
[0046] ft, **'J • Xh'Jy^MtS/^'J 

3iHFM 0 ~M 7 <orttfD> * y ama, kt-? ao 



it*. .rossiR^ y^M, £*tf**'j • xhy 
y^£, <sa±, aatx-ey -xh\) * 

ztit:'7-m&miR r 7-mkw&. kchu sir 

V- F»Wgtt3*lfcfl&<*)NAN DX h y y/S^t'J 

•feMcfc^tl.fl!lc7)S^R^ ; ty* : F^M■ , 
ffe^jM^^y^M' iCfev^Ttt, T-?<o*#a 
*tm±ztih. ip*>, ctfjflswaBR^tuat^M' , 
Kr-rws^atft-r, %®<?)T—?mmtiz>. 

Wm&ixvmTm' ite-Ssb**}) •xbyy/ 
£, ffiBLL. ^HHlx*y ■ x h y y^fcD?*. 

l oiMtfl h 7 y ^'x ? d s Gtfoy*- hmfii«4> ^& y • 
Xhyy^Sfl?«lt«^3ilTfcO, »2<oaiJJ?h5 

y i-'x ^ s s Gcoy- y-Wfetex t y ■ x b y y^as? 
[0047] #sa*»f^>BBjftirw»&a*-t yhr 

•yTCfcV^Tti, ife-f , t'-y httSJffllllSOt'-y 
fcKtt £>*lfc C MO S 7 y -y 7*7 O -y 7"(C* # a^T~ 

^^5>yf-rs. -?-lt, atsixtu -xhvy^zm 

a5*ifch*-yMSOlt{SV Bl roj SrO^htL, # 

asix t y -xhy y^sa^^utt'-y Msomev 
BL r i j ^v cc t-t4. ftffly-xisosffi ( = 
<^> s ) w> y n y^ms*3s« i o come £ o h t 
+i. ap*>, ^MrxEpjD#ia{4®^3^v^ 

[0 048] S#a^»f^<0iBi&tfc^T. /D7?7 
YVXVn -y^tHiJiE^miKfo -/ 9 \zHWX\t 

r Hj t^rO, **lffiffiSI0HW>V„RW**V ce *»/f,7 , D 
^5A*fflV pi0fra .fc:#'ES<lS. DSGH7 
>fA-{iV cc ( = *SG, ) ?r, SSGH5^A-{i0 
ifs)VY ( = <^SG 2 ) 2:, CG0H7^a'- CG2H 

CG7 h'7^>N*-J4ra^7A^±mfiV 

pass (06£:fcvvc, r«iWL,Wj T'^-f) S:, * 
ft-fil, tfJTJ-tS. CGI A'-{j7-n^7 

[0049] sjk^^ y • x h y yfiz&^xii. t'-y 
MSBLO«fflj6*0!K;PhTft9. ^t'J -Xh'jy^ 

mmm 1 <o«fflj6*v ce t& n 1 cosiifi h7> 

v'x^DSG^Ifflt, ^^y • Xfijy/MS2^ 
Ifir^' 0 h X'h htmz.^2 cr>miR hyV-JX? 

ssGmmwmtKh. *lt, t-y msblco« 

til. >M^ : &y^M 1 {c:fev^-C{4, SiR7-F*8<7) 

«& uwl,) * { 7-D/7Am(av pro , r4 „-cS)i»^ 
Mm«i 7o«{at7-D7'5A«{sv prosrao t 
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2 1 (DWic^m&mzm^ . 1 2 

tme& 1 5 *^>«i^&a#£ t , a#?;< * u **m 

x'hhtztb, mrvski 7b+**M»tifflii\ 2 to 

0£&±#&m{iM#±-ef. f+*WftMWl 2A> 

a^r-^asst** y *^m 0 , m 2 ~m 7 izm 
[0050] #»K>%y ■ x mj ynaswt 

tt. h>h«BL(0«fi*«V ce T k *»J, SSl*HH?h9 
y^*x?DSGIijSil#J8l;:J>.6. ffioafllx 

l, ) tfruyjxmNwtmX'b&tz*). mm®. 
orawms 1 7 comfio#jstc j: £ mmmm ntsi 

ffiS&M. 1 2 1 coSJBS£fcg-?& , fficOiMlR^ t'JS 
* M ' , <0f-v */W&S»« 1 2 7 ijOP hg^ 

K#flE§i-U HBTRWMC, mi^jM^h^y^x^DS 

mi 2 1 5^m^&A#£-ifi\ 

[005 1] r-^K»asU«fW:i3V^T(i. rx 

1 B£A>f T*V kiaa £BlJirt4. A^7XV bias (7)t 

^epjdl. ^ty •xhyy/iffiKotat^sG 
1 ) y ■ xh y >/iM2«te ( * sg 2 ) 

aS?h5>xX^SSG^5i«0Sttl). >MJK 
"7- KifctO^H^EPflPU ^JM^V- F»fcHiV ee 
SrEPflp-fS. ^ftlC^-oT. ^aWX^'JSffMo. M 2 
~M 7 ttSBI:R!Ri:$r4. t'JSWOHl 
««EV th ttt#LT. mx%yCTM|ti*3Hffli 
**V^SS31tt!Bi:«:4. BP*>. Mfl^ySBHCr 
r 0 j *<ftfif3*irv^*&fc:l4, a^^'JSff 
M, littffiMttl t % 0 . t'7h8B L^mftti 1 . 5 

r 1 j 36*fia*sfLTv»6*^fc{i, mw)9?f-Mi 



mzx^xm&t&ztizx*). astxty3iffM 0 c 

[0052] T-mmmzm^xn. t> mib 
l. **y -xh'jy/iwi, x*y ■ xh'jy/ 
aiRH 2 . &»7-x«0>£-c * 7 D-r < >?W®b 
U ^yay^WcfflRlOtV,,.., (CTxtf2 0^ 

hfc-tl.. ^atR7n.y^(7)7-FIIS-7o-x 
^ft^fc-ta. iixKioT. aj?7*oy?(ct5^ 

[0053] ONOR*>fefl|^S*utfe«W 1 6<7)1J2 
5l5nm, b>*;PtfeSKl 4CT)Ji$^8nm, 

1 , 1 -3<t)^ * y • x h y >7'%ffim-&* =t y *^ 

«NJl6tUc. ft, BlTt:SiHW-4ll*<0»JB2 

Hgl2tEpjp$ix^«{4V chini ^l. 5^/Ph, 7"d 
^A«fiV profr „* 1 8^h, 

<iv PflSS £ 1 odoph, y^onffl«Ev th ^ 1 

*S ( 1 ) HS^#tl«fc:T*«)fclS*&Hl CSHft 

(cr^-r. -jiwc. fficoa^^y^M' 

**>wBj*«tti 2*^j?atmagi s^om^aA^ 
ftfioatRx* y^^T-^^^a^n-r, 

2co^«*«^i x i o"cm-J 

jarrawitf, ■f-^*/w^siffl«i 2os(av ch *<7^ 

«i 2comiiv ch ii6. 2^ht=5rS. 

[ 0 0 5 4 ] ft , rlM ^ • )V~)Vif0 . 3 5 ju mCW 

&tf%£.l%^Zb) fcfiaE-fifcrttSSStLSf-^ 
*;WB«a«l 2<0^tttt«ffi<OTRRf|{i. 1X10" 
c m-3T*4 . ftoT. > • ll>->VW0 . 35 u 

m £T® I, X^-yv/fci&A 
ttl 2<0^*fitt«8E*l XI 0'7cm-3^Sx.l»ffl(C-t 

4«es?**ft4. rf -f y ■ iv-ivwo . i sn 
S^^iil. f-v *i\sBf$M® 1 2<?MRieBJiiK<0TBSfil 

tt. 2X1 0"cm-»T*i. tot, Tif-Y> • ;U- 

;p*«0. l 8/imSb«v^ii£lTO>%U* : Fk:&v^ 
T. f-+*/Wg*ffl«l 2cO^MJgW±M$- 1 x 
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i^ftj* t y^Cfci^T t> , A>*x/U-«a«0&££ 

B&±tftc:ka*T'#. ^tusmijESt^y-jr^ii 
[0055] ( mmcomm 2 > mmcomm 2 it . *«w 

t . *»fl<0» 2 ftfflSCffi ft * u * 

ft. sat^^2t*jJti^iWBtt^#^ty-fe^ 
at. r-x^-ma^^iWMimwMtu-fe^-c 

* 0. * 'J S?(4 . #>B«ffi£j< * U ft . 

BEI*ia7fcij*U VflBR£H9(3i*-*-. 4fc, MM 
ffiSik «^#aa5 k <^fttt£*«ffimiS k ^ *^ 

BT^fc&A-AfcaofcBs^sasw).** y • xb 

yy^W)«WW*HWRiiiHftH8» (A) icjjcT. 
W*>. 07(4, t'-yMRk^fif^SlIffi-C'^tySg^ 

§<OH"CS)0, 08?) (A) (4, ^-FfcfcWfirSe 
ffiT^ U*^?-**;P#j£««£WRrLfci: £ <D0 
T'ftft.Sfc, lo^tySH^^flWrBfifiH^H 
80 ( B) fcjrrf. 

[0056] mmcDj&m2<7)j<^v ■ x v y y^4, « 
? ) **. wmmztix^h. Ht*u;.x*y 

it?y$^$*vc^ft#. **y • xhyy^m-rft 

* * y jR^ojwi 8 kisses *usrn. x t y ■ ^ h y > 

^fttf** * y *p oa#W&f»i(4 . IQftOJBJB 1 

*S«t. ft^SWJMftttU SatcOJBlBlkffljtt 
ft££. OTfcffcW-ft. 

[00 5 7] 5dt<0»»2fc:*Nvttt. **y • Xh'J 

v^^-rft^ty^Mo-Mv^jjsmffii 7<o 
nffiayii®. 14, 15, 1 6 corns, m 

ioTttSSfiT^ft. SW4. 7-X*-*«l 9 

y y^?:«^ft#> * y sfM 0 -M 7 coMwrnss 1 7 

8HW14. 15, 1 6<OfflnH<OjJ5r*«*LTy-^/ 
KM yffliSl 6<0±^k@SUTV^ft. Wfc, 7- 

x?-mssi 9(4. «ian6»i«i8«:^Lr>ty x 

MJ V^gftettKl/Oifc. JEfctt. 0Utf 5 1 211 
y • X \- y v^-CflM&Sftjfcyo -y 9 ^#{4k L 



T. *^ft I7u*,9ft<r>5 1 2x8I^t'Jff4S 

flia&8R 1 8 zirLxy—x 9 -mm 1 9 -cwisfi 

fflKtiass^^. mmmti 8(4s i o 2 *^« 
E^ixTfc 1 ?, f-x9-mmi 9(4. *&e»£#w-f 
ft^y^y nyjfk^y^XT-yi/y-tf-f 

[0 0 58] HifeO^®2(Ci3V>T(4. ^C04dt. 7' 
-x?-«ffil9(4. WBBftl8IR18±fc#jSS*u fl 

o, y • ^ k y yrtmrntiz* * u sh^w 

«S1 7cO]Bffi<0±#*^«Pmiil 7cOfflScO±^S 

t^fsasu 14, is, 16 oii®co±^r^gi lt 

V-X/YVA-sffi&X 30±^k®4-Tft. >in(C 
y-^^-»fil 9k$iJ»«Sil 7 ktt$*J£ 
MMttSl 7c7)]fffif.:(tr^<(i]fflk(cta^# 

mtLZtii. y-x^-mffii 9k«^#aa 

14, 15. 1 6 kOg**^. ^t/-^^-tffi 
1 9 k y-X/ HW >MWl 1 3 k 0^«fe^i£-#ft Z 
ttf?%&<ox\ i^t'J • xhV>9lzi3\i&T- 
99% &X-t>m±ZtltziitLCDmiR* * y *FWf-v 

k*<T*#ft. 

[0059] i^i. y-x^-msi 9cr>ffimteztiizm 
^tftt)Oti4^<. ^t'j • xw>?imm-h& 

^'J j^eoMMttS 1 7 comm(0±J}t,zcr>?i.B®. LX 
l> X ^ L . MfftS 1 7 OHffl2aV(Bffi<0±^(cc?3^ 
BfeLT t4v>L. 7^HM*>/i>fflSc7)±^ 
^*tTm#S«S514, 15, 1 6<0ffl!liiiO±^T- 
®tt-rft4otjTMLTt«tv^. 
[ 0 0 6 0 ] 7- K^0J«IHK(i. m 1 0(C^-T4 3 
C. m&<?>BmuzXffl9lLt:bm®. 7av9TVl> 
xua~9tmS.^WtCM0Shyy~Jx9l l zX 

fc«a»IHRfc"«Uf 4V^, l<07- KlIMIHIilKC 
(4. y-X^-mffil 9fcI7*-Xh«fiV l)00at 5-EpjD 

■i-hiztxnf-x hmmtomtf®&&£tix^h. 

tU^-rftPLH^^^'-kMOSh^yvX^^ffi^ 
[006 1 ] Sat0>J8B2{Cj3lvC{i. nf-v^SM 

os FETfrbm&Ztitzxj v+mhjyisxfw 
c 0 ~wc 7 (H9st/iai o#ra) t\ v-mwrn® 

y*^M 0 -M 7 ^c7)T-^S#ji^(^LT. X-f yf- 
fflh5y^X^WC 0 ~WC 7 5r^a*t®k-rft^kt 

4 . #7- K«t v- vwmm-frtJtsmz.'® 
m-tzk&x-zh. 

[ 0 0 6 2 ] 7- m®mm&x/7'-xbm&ma^ 
m*-tmi 0. ^^y*-?(cEpjn$ixftS{a (« 
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1 2£#g3LT, HT. HSS^®2«0NANDXb'J 

[ o o 6 3 ] iiMM&mmwm* >y h r 

tClgtt £>ilfc C M O S 7 'J -y T 7 O 7 jA&t - 

M$titzt'vm<?>mmv BL roj £o*/n*fcu n 
bl r i j zvcct-tz. ftiiv-xigoma ( = 

0,)a^'i3 1 0 0 h fc 

t o o 6 4 ] Q^mmmt^za^x , /n 7 ?r 

atfrti#tt8S?:/* n -y ? ic*» v ^ 14 
r Hj fc&9. «E^0R<OV„RW#V ce a>6J9r£ 
w»fl:-c*sro^5AiEfiv proirB .tc#EES<i6. 

DSGH^-f ^*-<iV cc ( = #SG,) fc, SS 
GK7-f;\*-f±0#/Ut- ( = *SG 2 ) Sr. CG0F5 

4 CG2K5 4 A C G 7 K 9 -f A'-«W ttf 

V cc ^h«rD^7A#ih«fi[V pass (01 lfcfcn 

6. 4fc, CGI K^/N'-JiT-u^AHiV 
U b .o.t) £HtfT*-*. 

[00 6 5] MR** 'J ■Ah'J^Mum tV 
htRB Lc7)«{2# 0 sK/UhT"* 0. ^ty • zhvyy 

mwik i c7)m(a* { v cc x-hhtrnz. m 1 ^sjr 

Htffl** 0 X)V FT'J>I> , §1 2 cOiiJR h 7 >" i-'x ? 
SSGfcaNSSH^fcfri. *l/C. t'-y hi£B L<7)m 

mfi ( tf-WL, ) 3&*ra^5A1ItlV pro , t „T*Sfc 
46, $J«|IKS1 7<0«fl[t>7 , o^A*(av piBtt „i: 

[0066] i^nst. f-x 1 9 tcy-x hm 
mtto&8frt>7-xhVBLv b00tt mm. 12* 

;Uh) fcGttirr*. tlbO&H. WJftWffil 7i:f-\>* 

mm 2frhnmm&\ s^m^mx^t. mm 
o e jka- h <or o ^ 7 Agitmia v p a , s r & 5 Jt*\ $w 

miS 1 7 1 */Uft£ftWI 1 2 1 ora(c{i^c^^r*{4 
S***-^, f-v *7W»S»« 1 2 *>£>i?&«ffi 1 5 ^ 



8fl**y**M 0 , M 2 ~M 7 iCftttt:*l4. 

[0067] y ■ * f- y y^tswc 

{4, t'-yh*&BL<7)«{i#V cc T'J> , 5, Wl<0aS?h9 
Vi^X? D S G«4Sffl*ygfc*>S . * LT. ffiOSiR^ 

Li) * 5 V pt<)^ra .T-fc•&3t^6. ffiOSiR^t 'J*-?M' 
i^Mtilfil 7co«fit,V pr08taa i;^S„ ^LT. 7" 

1 9 cy-x h«{iEnsD#a*^y-x f 
«ffiv b00 , t 36*9ian$in.&. ja±w«». ftecos^^^ 
•j xTeoMmm 1 7 <7)i;{a<7)^E^ x h vmrnm 1 7 

-x^-«si 9 fc?#iBmffii 5 atx, 

1 9 1 y-^/H U^f yffl^g 1 3kcr>® 

mz, m i h y >fx?D s Gov-^jsmo 

W&tflM-t &t£H , 1 <7)jM$R h 5 y ^ * D S G(4 

oam«s k % o . -fir *MmM& 1 2 omfi^flM* 

[00 68] f-^tt*aiLii^fc:tJ^Ttt. *4TX 

um^jEmz^-y ■ *7®m-&£?%mo.k-r 

ixiii^. -eLT. t'-yM&BLtcWitf 1. 5^;Ph 
^EpjnL, • xhyv^jglRiSioBfi (*sg 
1 ) fttf-x t 'J ■ x h y y^SSiai2o«fi[ ( 0 s g 2 ) 

5rV cc fcL. l^l<7)St)?b7>i/'X^DSGa?/m2<?) 

StRh7>^X^SSG$r*a*ffifc-ri.. 

mffi 1 9 1(4 0 tOP h Xt4 V cc $: EUUd-T S . £ fc . SSI 

v- Kttt 0 jIOP h Z ma I , #3HRr7- K «tJ40!i 

{fV ee ^h$-E|]Jirt6. ititCctoT, imiRX^J 

m?M 0 , M,~M 7 «SI3ittJBi:=6:6. StR^t 

M 1 {±^a«®S>l»v^4#j§ii«®fc ; 5:l>. iS^ 

StR^< t 'J *?M, t4^ffl*t«t * 0 . tf -y h tft B L 
«0«{4t4l. 5sK;Ubt«»t4. Wi^tU* 
^Ct-^ r l j * { ffilt$ii-C^I»^W4, jMt^^e 

y^M^iWattffifcfcO. b*-yhiSBLcO«fi{4 
1 . 5 hi.*) fcffiTT & . £ <D t' >y hH^mfiS: b' 

'J^M 0 tcr-^ ro j ftiv^i r 1 j 
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[0069] T-^&'SfftfefcfcVvete, h'-y hfftB 
U 'J • X h >J y^iMJKf* l.^t'J'^h'J^ 
>MM£2, y-X^-mUl 9, £MV-Xi|§U7):£T£ 
?o-f< >7®.Bt L, y'J3 lotv 
erase (CTtJf2 0^h) S-EPJDL, SIiR7"n-y?cD 

y-Fumfi^o^hfc-ri.. ttz. im^my? 

X. MfUfavflzis^Xte. ffl&WMfrt><nm-cr>H\ 

[0070] ffi*>.x* y ■ x h y y^fctt^>#^ ^ y 
mw^**)mimm<r)m,&v c ^ mrnoa. (2) 

[007 l] t , 7hiBL^U^ ; t l JSfW^ 
;HFMffl«sl 2^EPSD$tH»«fiV chini 5- 1 . 5X)U 

K Blr^l:fiT'J>i.7-D^7AmfiV prosrai ,$-l 2 
tf;UK 7*-XhS{av boost £l 2tf^K Taj/? 
A^±m{5V pass £ v cc h . ^ * 'J JfrFOITOMBE 
V tb £l;i^hfcU:. *tT, f"*JMrt««Kl2 

«{4V ch ^5t ( 2 ) fc£^#ff*t=T*iWI:ISIi*0l 

<?5f-v l 2c7)«fifV ch ^'7 tf/U MiLtTfc 

<oaA#£€l?\ ffccOS^^ y*^Kr-?#S#a 

J; o K , l 2 co^Mftffi^* 1 ' 2xio 

1 1 c m-3 OTT&ilff . f-r */Wgj£BiS 1 2 <9l;{£V 

/WB«««1 2cr>l;{av ch {i7.-K;Ph*Mi: : S:l.. 
[ 0 0 7 2 ] ft. rlM y • /V-/V#0 . 1 3^m£0^ 

2<0^flj«Jt<*>Tlfi»4, 3X10" 
cra- 3 t'l)5. ^ot, r-f^V • /U-A'tfO . 1 3// 

■v *;WK£«« 1 2 O^M^iiSfc 3 x 1 0 1 7 c nr=> £ 

#0. 1 3^mJ>|.^(ifixOT«o^ : ey*-?lc:fc^ 
T , 1 2 O^Ss6ttig£co±|igffi£ 2 x 

i o 17 cm-^int. ys^wi/wf-x/i— 
mz-ft uztg ix s *u rxma^mz^^xmrnz^ 

ih-T^Clfc^-C^, ^*'J*^4iE?ltt:3j-v-5r7lW 
[0073] (lttfcoaflB3 ) gffea*MIR3M:> £ttO - 



* y -fe^ t . 7*-x * -mfii^swjf 
y *^t-s> £ . mmnmrn 3 <ox t y • x f y y^gw 

^W=5:-MffilS{iS7 &r/!28 1 HttT* 0 . *J» 

msmt mm^mmmwrn t . 112 3 1 wire 

[0074] mmv>BB3 Iz&^Xli. mMOBB2 1 

7-H«$U»liI»i:* , 7-K«t<0iac8Ht 
t>tlX\,^&. ZLX. ^ty^Mo^/vcOr-^S 

»W«EI»*»fe««Wfc:«1 0 flit £ t Ji^* * . 

[0075] m^mmi \,za^x\$. x^ottw 

~wc 7 srsiii«©t tr. v-Ywemmm-miz 

r*)»mfii 1 7 Lfca. y-x hm&ep 

tu^mz &~ox7-x? -mm 1 9tcy-xhmfi^en 
jirr§ ; t -c-JiHffi^Ji 1 8 uc^-x 1 
9 fc iHm« 1 7 1 ^ste^zm^mwrn 1 7 o 

«fflS:7-n^5A«fi[V M0(r „*T#£ES^ 1.-3, 
X-f -yf-fflb^y^X^WCo-WCvSr^a^fc-r 
SCfctcJ; yv-KtlSr^-b'iafJfflllllK*^^^ 

*^LT«8Sfutffi«D^*u • xvyyyizmh* 

nmz&x-wmkztitimx^omTtztmx. zr-x 
?-nm 1 9 1 rnwmrn 1 7 1 os«s^. mmm 1 
7 t«<^#sgp 14. 15, 16 tngMtas, mzw 

y-x^-msi 9tv-x/Hu>f >mmi 3 

s. 

[0076] H!6^®3fc*5V^Ti>, y-X^-l^ 

1 9(±, mmsmm 8±.{zmzti. ao. • 

14, 15, 16<DfflSffl<0±^M*tTy-X/KP 
x^-«® 1 9 fciiflimfli 1 7 fc<og*8te#. MffNE 

t^ot, 7-x*-*«i 9fcfHimrai 7fcog«s 

mmm lsz-ftitc y-x 9 -mm 1 9 1 %mmm 1 
7 fc o»*ts^tc»^ » MfflWte 1 7 omfi * 5 
t*. F^omfift'S)i»ryf-+-xmffiv [>rch j ?'7'- 
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{;> 7-x?-mmi 9tmffiwm&i a. 15, 1 6 

i: O^if^. MtfKT'-X ?-m86 1 9 i: y-X/ H 
M >mW, 1 3 h <9g;l*S££t#S C t *<-C'§ SOT. 

fte^^ y • x h y >ri,zm&T-?%ZiLMm± 

[0 0 7 7] 4fc. 7-F|gilHJ*JP0S&l±, 

94 A- (iE«j[IlSS) frt>ffifc2tit:®mmk-?tl 
1 9 ty-x b«fiV b00St £#><07-X h 

A-t mo sb5 y~Jx?frt>mf&Ztix^i. 
[00781 7- H^JfflUlSS&lXy-X h«{4EP3D# 

E) ^ffi£W*L£II^T-$>£>lll 5, 

j$mz9jk?mi 7£#!iLT, tTF. Htfe^0«3WN 
ANDxh'j y^ax * u -fe ;wf- * ft* . 

[0079] «#ii^»^^B?0##a^-t -y h7 
fctSJt feitfc CMOS7D7 7"7 D •'/ TlZWZ&frT- 

aHn>*y • x h y y/t:««3*ufctr-y hswNHav 

bl r l J £V ee fc1-4. iJt. ^MV-X^KOttffl ( = 
<j!> s ) atXi/ y n 1 0 0 F t 

■ft. fiP*>. ><4 7xepjn#8tiiM£§#&v\ 4/;. 

mi50«o~*«7 (=V prch ) fcffiflllU gilttJSfc^ 

s. 

[00 80] flMtMMC^V^. 7uy?7 

vvxva -ycr)^mmmw.yu y ? tea v vc a 

r Hj fcfry. *JEB8ft0»<ov pp RW#v cc a>6JK5g 
<0»ffiT*47"'jf-v-5^BEv prch t:#ffS*is. 4 
fc. DSGK54 A-JiV ce ( = <£SG,) SSG 
F9WA-li0sKA'f ( = *SG 2 ) Sr. CG0K54 

A- s CG2 K54>< CG7 h'5'fA'-liV cc ~ 

(V prcn -2) ^FgJKc07'o^5A^jh«{av pass 
(01 6{Ct>WC. ^WL.Wj T'S-T) Sr. **t 

Wu SMrfS. cgi K^-fX-iiryf-*- 
x'mEv ptch (*wl,> 9-n^h) 
Srtttt-rs. jetett. p lh?^ a-u, 

h«(4 (^boost) fctWrt"*. 



[0081] 3HR>%y • x h y >nzaux\±. f-y 

3M 1 «omffi* { V ce T'J>S^4fet:. m 1 cVMtR hvv 

^'x^DSG^iiL. • xbv>ymm2co 
m&tf 0 ^ f x-h h tmz . 0 2 ositR h 5 y 5/x * 

*^ ^ y <7) y - x/ H u y««i 3A.teiM$ 

(*wl,> **ryf-v-y«Ev PICh T*)Ste 
$ij««ffii 7omfit,ry^-^«BEv prch fc^ 

[oo82]<j:ic. y~x9-nmi9f l zf-xvm&. 
wm^m*t>7-xhn&v b003t (mm. 9-1 1 

tai^#M»«fii 7^«{4*^jE$it. tamtfii 7 

h) i:^rl>. L*»i>. X4 -yf-ffl h^Vi/'XrywCiO 

y-x«JSfi!lo«fi*?±#-ri»^«. x^-vi-myy 
itxtwc , Ji^^ii*t©i: * 0 . 7- KlbW7- HIS 
WJ»HI»36»<»«»W{C««)*S*i4. «J« 
Wl7ift *;WBJR<RW 1 2 t co^B<2Ht=S^ 
S . f-**JHBl&HK 1 2 1 5 ^om^O 

aA*^t, s^^y^M^rafflmEv^^sio 

jtcS^ai^-i.. #3tiR^y#7M 0l M 2 ~ 

M 7 (CfcV^T«i, X^'yf-fflh^y^X^WC,,, WC 2 
~WC 7 {i^ffl^.@T* 0 . ^StKv- K^cotfi ( <t> 
WL,W) *<V CC ~ (V PICh -2) tf/l^ggCOT-O 
^5A#jh«fflV PMf T , **fe«). MWKS1 7tf>* 

^HOGflwi 2h<m^z\t±%tsmmf'^tf. + 

£t$r^. -e^fea. ^S^^y«^c7)raffl«E(iS 
[0 083] fmjR**\) ■ xhyy^cfev^T 

(*. t'yhmBLcr>mm^ cc x'h y ). mmtRh? 
yvxfDSGim&w&izhz. -ttr, flucoas?^ 

Li) 3fi*V preh T**fcft, ffiOS^^ty^TFM' ,« 
0Jffll«ffil 7««ffliV prch i:44. <XK. 7-X9- 

mm 1 9 fcy-x h«^EPjo#^4»7*-x h«(iv 

boost * { EPSD$il.?». **>tt*. JflfatetSKl 8S-tfrU 

fcy-x^-ms 1 9 1 7 1 comMm^izm 

-5%. MmSl 7«7)«{2*5#E$tL, MfllVSl 7c7) 

S{a(i7-Djy-5Amav prosraa <«fiitf 1 s^h) 

t^S. L*»t>. x>f -yf-fflh^yvx^wc^y- 
X«*H^*ffl*<±flir SIS*. X>f7ffflh5>» 

?wc , <±#^a^«i: * "9 . 7- h**«7- mm® 
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* * y 1 7 <7) 5 H2c7)#E{c j; h®\wm 

1 7 1 ??ismffi 1 5 k imw& i 5 

t±. r-x^-mmi 9 1 ftMmmi 5 tcD®m-&. 
ms. 7-x?-mm 1 9 k y-*/ f w y^ 1 3 

•v *;I«fS« 1 2 amtf 7 jIOP hggKlffiS ti. 

minmm*±%i-ite%. mi<vmRhy>i;x?D 
sGMmmw&tti:'). r\*)\sBs8.®m2<vmiiL 

m-mi 5s\wm?cD&xtf$n£-r. mcom^^ y* 

6. 

[00 84] T-^M^tUUiM^fcfcV^Tti. A-fr* 

attars ( EKHirr ) tcj: -5 -ca^T-j) ?> 1 
1 Bt^">fr^v bi(ia ^Epjn-fS. am rxv bi „oit 
tit*. A-yf-x^-ii^*>mLTvM,^t vm?iz& 

*?a<3E*fc:* y • jJ- 7»tWft J: a t-f 
IxtiXW -fLT, fcf-yMgBLfcWitfl. 
SrEMwU J • X h y y/SBORl Otffl ( 0 SG 

, ) &tfe<« y ■ x h y yymiRm 2^«<a u s g 2 > 

SrV ee kU m^atrch^VxX^DSG&y^fiO 

ttS19t=(i0^hXttV ec «:9]Jiit6. 3HR 
-7- P«(c 0 tf/U h £ MP L . #8flR7- F«fctt V ee 

~<v proh -2) sion^e** wan-fa. £*ucj:o 

ft. aHR^tUSffM^tflffiVthttfcffL 

k&ft. bp*>. shjwjswt-* r oj tmm 

=0:0, t>y hHBLc7)S(i(il . 5i)0H»fcflHW-4. 

am** u r i j tffl&arSfvo** 

^**y^M,fc»3I:K!llk*9. t'y 
MRBLtf)«ffllil. SsJOUFiyiffiTfi. icot* 
■y Mftfttffi* tf -y MKMfflilfK: J: -> T^ftf ft - k 
(CJ: 0 . MtRX^'jm^MolZT-? roj *4v>H; 
r 1 j tMmztixmzb*iKfrili+Zbifi?*l. 

[00853 T-fmimmz&^xis.. t'y msb 
u y • xh y y^iMtKig i , j** y ■ x f y >^ 

3HRtt2. 7'-X^-m«il 9. £»y-X&<0£T£ 
7D-f >?vmt U y'Jn i o tv 

erase («itf20^h) SrEpjDt, M7n7;o 
< 7-F&mfi£0#;l'Fk-fft. ifc, ^iM^7*D.y^ 
c^y-Fllfcyn-T^y^ttJSikf ft. £ fit: Jo 
X. J»{/'n^;ttJ^TI4. ffjJMW^^^^^I 

[0086] (£jt<0»&4 ) IfcifcOJEHIMtt. *&g 
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